Background {#Sec1}
==========

Tuberculosis (TB) is a major public health problem throughout the world. Globally about 10 million people were estimated to develop TB disease in 2017 and in the same year, 558,000 people were estimated to develop TB resistant to rifampicin (RR-TB) of whom 82% had multidrug-resistant TB (MDR-TB). Ethiopia is still among the 30 high TB, TB/HIV and MDR-TB burden countries in the world, with estimated TB incidence of 164 per 100,000 populations \[[@CR1]\]. Ethiopia has adopted" END TB strategy" \[[@CR2]\]. Ending TB is a global priority and strategies to address interventions to achieve the targets were set. Reaching missed cases by reaching 90% of estimated TB cases including among key affected population groups is one of the key indicators \[[@CR3]\]. Passive case finding has been the main stay to identify TB cases. However, alternative approaches including active case finding were recommended despite the cost relate to the intervention \[[@CR4]\].

Decentralization of TB services to the community is among the key interventions to improve access to services. Which include a wide range of activities that contribute to prevention, diagnosis and treatment by community health workers and community volunteers. In 2017, globally an average of 27% notified TB cases were attributed to community based intervention \[[@CR1]\].

Ethiopia launched the Health Extension Program (HEP) in 2003 by constructing health post staffed with trained and salaried two female Health Extension Workers (HEWs) in every kebele (the smallest administrative unit with an average population of five thousand or one thousand households) \[[@CR5]\]. Later in 2011, Women's Development Army (WDA) strategy was introduced to engage networks of six neighboring household (HH) women to increase efficiency of HEWs in reaching every HH in the communities. The WDA team consists of group of 30 women of HHs residing in a neighborhood in a one-to five networks (with one leader and five members) \[[@CR6]--[@CR8]\].

Community Based TB Care (CBTC) is one of HEP package of activities implemented by HEWs in the community. It includes HH contacts screening and referral of presumptive TB cases, community based Directly Observed Treatment Short course (DOTS) and follow up. The WDA team leaders support HEWs in conducting early identification and referral of presumptive TB \[[@CR2]\]. However, the implementation of CBTC is inadequate and the national contribution of HEWs to TB cases finding is as low as 24% in 2017 \[[@CR7]\].

The risk of acquiring and developing TB is high among HH contacts irrespective of the type of TB in the index cases \[[@CR9]\], mainly in the first 2 years of exposure \[[@CR10]\]. Many people with active TB do not experience typical symptoms in the early stages of the disease and may not seek care early \[[@CR11]\]. Therefore, conducting systematic screening for active TB among HH contacts can improve early TB case finding. Early detection helps to reduce the risks of TB transmission, poor treatment outcomes, undesirable health sequelae, and adverse social and economic consequences of the disease \[[@CR12]\]. Studies have shown that community-based systematic screening of HH contacts is feasible and can contribute to improve TB cases finding \[[@CR13]--[@CR16]\], but it is not practiced in many high burden countries \[[@CR17]\].

In Ethiopia, HEWs are expected to conduct systematic screening for HH contacts \[[@CR2]\]. There is limited evidence about this practice except little interventional studies conducted in southern Ethiopia \[[@CR13], [@CR16], [@CR18]\]. This programme assessment will add to the pool evidence to design strategies to improve case finding to end TB. Therefore, we aimed to describe the implementation status and associated factors of HH contact screening by HEWs in Tigray region of northern Ethiopia.

Methods {#Sec2}
=======

Setting {#Sec3}
-------

This programme assessment was conducted in Tigray region, Northern Ethiopia in 2018. The region has seven zones which are further divided into 52 districts (34 rural and 18 urban) and 799 Kebeles (722 rural and 77 urban). It has a population of 5.5 million and 84% of these lives in rural areas. There are 712 health posts, 216 health centers and 39 hospitals that provide health services to the community. TB programme is integrated into the general health services and offered free of charge.

Sample size {#Sec4}
-----------

The sample size was determined by using a single population proportion formula. The computation was based on the 95% confidence interval, 5% margin of error and assuming that 50% of index TB cases whose HH contact to be screened for TB by HEWs. After 10% was added to compensate for none response rate, the final estimated sample size was 424.

Sampling procedures {#Sec5}
-------------------

We listed all the 52 districts in region on piece of paper and randomly picked three districts using the lottery method to be included in the programme assessment. All health facilities 17 (2 primary hospitals and 15 health centers) in the randomly selected districts were included. In each selected health facility, the list of index TB cases (all forms and types) who were received treatment in the last 18 months was collected with basic information including their address from the TB log book and the index cases were sorted to each health post (operational unit for HEW) prior to data collection. Index TB cases that had no known contacts were excluded from the study. Using the listed of eligible index TB cases, the sample size was allocated proportionally based on the cases load to each health post and then the 424 index TB cases were selected by simple random sampling technique using computer based open Epi software.

Data collection technique and data quality assurance {#Sec6}
----------------------------------------------------

A structured interviewer administered questionnaire was adapted from a previous studies \[[@CR19], [@CR20]\] and national guideline for TBDR-TB and leprosy in Ethiopia \[[@CR2]\]. The data was collected through face-to-face interview with index TB case or head of HH and serving HEWs. The index cases were asked about socio-demographic variables, diagnosis and treatment history, receipt of health education and HH visited by HEWs and WDA leaders, and the list of all HH members who were screened for TB symptoms-based for TB by HEWs. Their responses were verified by asking HH contacts. The head of HH or caregiver provided information about the HH's children contact screened status by HEWs. The HEWs responsible for reaching the HHs were interviewed if they have conducted HH contact screening to confirm the practice and link their socio-demographic variables. Ten diploma nurses were trained to conducted data collection. The data collection was regularly supervised by two bachelor degree health officers. Pre-test was conducted in 5% of respondents (20 index TB cases) in a district other than the study sites. Daily data quality --check was done during the data collection period by the data collectors and supervisors.

Operational definitions {#Sec7}
-----------------------

**Index case** refers to any TB patients who were initially diagnosed with any type or form of TB. Household contact was a family member or any other person who shared the same enclosed living space with the index TB case for at least 3 months before the start of the treatment of TB case \[[@CR20]\].

**Household contact screened for TB by HEWs** was considered if at least one household contact of index TB case that was screened for TB by HEW during home visit or at health post during treatment follows up.

Data management and analysis {#Sec8}
----------------------------

Data was entered to Epi-Info version 3.5.1 software and then exported to SPSS version 21 for analysis. Descriptive statistics was carried out using frequency tables. All variables with a *p*-value \< 0.25 in bivariate analysis were analyzed using multivariable analysis model to identify predictor variables on the household contacts screened for TB by HEWs. Hosmer-Leme show goodness-of-fit was used to test the model's fitness and the significant level was 0.78, indicating an adequate fit. The model performance was explained by 54.2% (Nagelkerke R square = 0.542). In the final model, a *p*-value \< 0.05 was considered a statistically significant.

Results {#Sec9}
=======

Socio-demographic characteristics {#Sec10}
---------------------------------

A total 411 index TB cases were included in the study with a response rate of 96.9%. The mean age of the respondents was 40.2 ([+]{.ul} 15.5 Standard Deviation (SD)) years, 249(60.6%) were females, 268 (65.2%) were married, 242 (58.9%) lived in rural areas and 98 (23.8%) had no access to public transport to TB diagnostic facilities. About 233(56.7%) HHs of respondents had at least five HH members and 337(82%) HHs of respondents had an average family monthly income of [\<]{.ul} 2000.00 Ethiopan birr (74.00 USD) (Table [1](#Tab1){ref-type="table"}). Table 1Socio-demographic characteristics of respondents in Tigray region, Northern Ethiopia, 2018(*N* = 411)variablesNumbersPercentAge Mean age40.2 ([+]{.ul}  15.52 SD) yearsSex Male16239.4 Female24960.6Marital status Currently in union26865.2 Currently not in union^a^14334.8Educational status Illiterate21452.1 Literate19747.9Occupation House wife204.9 Self-employed5413.1 Merchant5112.4 Governmental employed174.1 Farmer24960.6 Student204.9Family size  [\<]{.ul} 417843.3 5--717141.6  [\>]{.ul} 86215.1Place of residence Urban16941.1 Rural24258.9Availability of public transport to diagnostic facility Yes31376.2 No9823.8Types of district Urban6716.3 Rule34483.7Time taken to reach health post  [\<]{.ul} 30 Minutes31576.6  \> 30 Minutes9623.4Time taken to reach health center  [\<]{.ul} 1 h37290.5  \> 1 h399.5Average household monthly income in US Dollar (USD)  [\<]{.ul} 74.00 USD33782  \> 74.00 USD7418Currently not in union^a^ (single, widowed, divorce and separated)

Index TB case diagnosis and treatment history {#Sec11}
---------------------------------------------

Of the 411 index TB cases, 247(60.1%) were diagnosed within 6--12 months before assessment and 136(33.1%) were bacteriologically confirmed pulmonary TB cases. Majority, 307 (74.7%) of index TB cases were diagnosed in public hospitals and 41(10%) of the index TB cases had history of previous treatment. From the total of index TB cases, 297(72.3%) were self-referred and 311(75.7%) were diagnosed after at least 1 month initiated symptoms. Majority of index TB cases, 324 (78.8%) had TTS during intensive phase and 317 (77.1%) during continuation phase.

House hold contacts screening for TB and presumptive TB cases referral by HEWs {#Sec12}
------------------------------------------------------------------------------

Eighty nine (21.7%) of index TB cases had at least one HH contact screened for TB by HEWs. A total of 396/1750 (22.6%) of HH contacts were screened for TB by HEWs. Of these, 49 (12.4%) were under five and, 347(87.6%) were five and above years. Most, 84.6% (*n* = 335) of the screened HH contacts were screened at their homes while 15.4% (*n* = 61) were screened at health posts. Eight (2%) presumptive TB cases were found and referred by the HEWs for further evaluation.

HEWs' and WDA leaders' practices on TB prevention and control {#Sec13}
-------------------------------------------------------------

One hundred and twenty-one (29.4%) HH members of index TB cases had received health education on TB by HEWs and 110(26.8%) HHs of index TB cases had visited by HEW 6 months prior to this programme assessment. About 12.4%(*n* = 51) of HH members of index TB cases had received health education by WDG leaders and 31.4% (*n* = 102) HH of index TB cases were visited by WDG leaders at least once per month.

Factors associated with TB screened of house hold contacts by HEWs {#Sec14}
------------------------------------------------------------------

Household contacts from index TB cases who had TTS were almost 3 times more likely to be screened for TB than those without TTS (AOR = 2.55; 95%CI: 1.06--6.10). Household members who received health education by HEWs (AOR = 4.28; 95%CI: 2.04--9), HHs of index TB cases which had visited by HEWs 6 months before this assessment period (AOR = 5.84; 95%CI: 2.81--12.17) and discussions about TB activities by HEWs with WDA leaders (AOR = 9.51; 95%CI: 1.49--60.75) were significantly associated with HH contacts screened for TB by HEWs (See Table [2](#Tab2){ref-type="table"}). Table 2Logistic regression analysis of selected variables on TB screening of household contact of index TB cases by HEWs in Tigray region, Northern Ethiopia, 2018VariablesHousehold contact screened for TB by HEWsCOR(95% CI)AOR(95% CI)No (%)Yes (%)Types of district Rural277(86)67(75.3)11 Urban45(14)22(24.7)2.02 (1.137--3.594\*1.24 (0.54--2.86)Index TB case diagnosed time  \< 6 Months74(23)11(12.4)11 6--12 Months189(58.7)58(65.2)2.10 (1.027--4.150)\*2.24 (0.68--7.57)  \> 12 Months59(18.3)20(22.5)2.28 (1.013--5.133)\*1.70 (0.44--6.51)Site of DOTS in intensive phase Primary hospital80(24.8)21(23.6)11 Health center218(67.7)52(58.4)0.91 (0.515--1.603)0.65 (0.31--1.40) Health post24(7.5)16(18)2.54 (1.148--5.621)\*1.68(0.56--5.01)Having treatment supporter during intensive phase No75(23.3)12(13.5)11 Yes247(76.7)77(86.5)1.95 (1.01--3.77)\*2.55 (1.06--6.10)\*Household members had received health education on TB by HEWs No265(82.3)25(28.1)11 Yes57(17.7)64(71.9)11.9 (6.91--20.50)\*\*\*4.28 (2.04--9.00)\*\*\*Household had visited by HEW in the last 6 months No274(85.1)27(30.3)11 Yes48(14.9)62(69.7)13.12 (7.59--22.63)\*\*\*5.84(2.81--12.17)\*\*\*Household's mother was member of WDA team No231(71.7)51(57.3)11 Yes91(28.3)38(42.7)1.89 (1.16--3.078)0.72(0.35--1.51)Household's index TB case visited by WDA leaders No233(72.4)34(38.2)11 Don't know/NA12(3.7)3(3.4)1.71 (0.46--6.38)2.26 (0.40--12.84) Yes77(23.9)52(58.4)4.63 (2.80--7.66)\*\*\*1.84 (0.89--43.81)Household's members had received health education by WDG leaders No294(91.3)66(74.2)11 Yes28(8.7)23(25.8)3.66 (1.98--6.75)\*\*\*1.66 (0.44--6.18)Household's members had screened for TB by WDA leaders No302(93.8)67(75.3)11 Yes20(6.2)22(24.7)4.96 (2.56--9.60)\*\*\*0.97 (0.24--3.85)Educational status of the serving HEWs Certificate79(25.9)22(25.6)11 Diploma (HEWS)204(66.9)44(51.2)0.78 (0.436--1.375)1.18(0.47--2.95) Diploma (Nurse)22(7.2)20(23.3)3.26 (1.514--7.037)\*\*\*5.18(0.80--33.60)HEWs had discussions with WDA leaders on TB activities No44(14.4)2(2.3)11 Yes261(85.6)84(97.7)7.1(1.681--29.831)\*\*9.51(1.49--60.75)\*Availability of recording tools in the serving health posts Poor134(43.9)27(31.4)11 Fair171(56.1)59(68.6)1.71(1.03--2.847)\*1.84(0.75--4.52)**\***statistically significant at 0.05 \< *p* \< 0.01, \*\* statistically significant at 0.01 \< *p* \< 0.001, \*\*\* statistically significant at *p* \< 0.001Variables with *P*-value \< 0.25 in bivariate analysis were entered in the final model (Time taken to reach health facility, household average monthly income, family size, knowledge of the respondents on TB, type of index TB case, index TB case currently on treatment, marital status of the serving HEW, involvement of Kebeles administrator on TB program and availability of job aid in the serving health post)

Discussion {#Sec15}
==========

This programme assessment revealed that HH contact TB screened by HEWs was low. Only one-fifth (21.7%) of index TB cases had at least one HH contact screened for TB by HEWs. The current result is far behind to achieve the national TB screening program implementation wherein HEWs have been given the responsibility to screen all HH contacts in Ethiopia \[[@CR21]\], and WHO target which at least 90% of HH contacts of index TB cases should be screened for TB \[[@CR1]\].

Our finding is slightly higher than reported from India 14% of household contacts were screened for TB by health care workers \[[@CR22]\]. However, it is lower than the reported of index TB cases had at least one HH contact screened for TB ranged from 33.7 to 79% in Ethiopia \[[@CR16], [@CR18], [@CR20], [@CR23]\], and 30.7% in Vietnam \[[@CR24]\]. The discrepancy could be due to the difference of TB screening approaches and studies methods.

The low TB screening practice of HH contacts could be due to the low HH visits by HEWs. Our findings show that HH contacts whose houses had visited by HEWs were 6 times more likely to be screened for TB than those houses which had not visited by HEWs within the last 6 months. This finding is supported with different studies which recommended for a strong follow up including household level visits by HEWs for a better TB case detection \[[@CR13], [@CR16], [@CR19], [@CR25]--[@CR27]\].

Health education is an instrument to create awareness about TB and health seeking. HH contacts who had received health education on TB by HEWs were 4 times more likely to be screened by HEWs for TB than those who had not. Studies showed that demand of TB screening HH contacts can be improved by increasing awareness about TB through health education \[[@CR28]\], and making the HH contacts to seek screening service at health posts by HEWs \[[@CR29]\]. Provision of community health education was also associated with higher presumptive TB case referral \[[@CR19], [@CR30]\].

Patient support mechanism enhances adherence to treatment. This is done through health education at treatment site and linking with TTS at the community. HH contacts of index TB cases those who had TB TTS were nearly 3 times more likely to be screened for TB than those without TTS. This might be due to TTS play a role in improving the knowledge of the index cases \[[@CR31]--[@CR33]\]. It is also possible that the level of knowledge of HH members and TTS could enhance the capacity of the HH members to be screened or capacity of TTS to create awareness and screen respectively. They may also contribute in improving the knowledge and health seeking behavior of the HHs contacts. Additionally, as TTS could have the chance to visit both the HH of the index case (for community DOTS) and the health posts (to collect the drug), this may make them as a bridge between the index TB case and the HEWs which results in HH contact screening for TB by HEWs.

Our finding has come up with a result that indicates HEWs who discussed TB issues through regular meeting with WDG leaders had a role in improving TB screening practice of HH contacts of index TB cases. This result indicated those HH contacts of index TB cases whose WDA leaders had discussion on TB related issues through regular meeting with HEWs were 9 times more likely to be screened for TB by HEWs than those who had not. This could be a result of WDA leaders who have regular meeting and discussion with HEWs might further created awareness on HH contacts about TB and improved their health seeking behavior for TB screening. Contribution of such active participation of community members were also revealed in other related studies \[[@CR27], [@CR34]--[@CR37]\].

Limitation of the study {#Sec16}
-----------------------

Failure to recall about previous screening by HEWs might introduce recall bias and underestimate the screening practice. Additionally social desirability bias may be introduced that takes in the form of over-reporting for those opinions socially acceptable and under-reporting for those socially undesirable. Another limitation is that our study did not have any control areas or regions for comparison.

Conclusion {#Sec17}
==========

Our finding showed that the HH of index TB cases with at least one HH contact screened for TB by HEWs was low only 21.7%. Therefore, HEWs should routinely visits HHs of index TB cases and regular provision of health education to HH contacts on TB to improve TB screening practice. In addition, it is highly recommended to strengthen HEWs regular discussion about TB activities with WDA leaders and TB TTS.
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